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Attorney Docket No. CAF-28502/03 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Ralph Barclay Ross et al. 
Serial No.: 
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For: CARGO HANDLING APPARATUS 




PRELIMINARY AMENDMENT 

Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Prior to the examination of the above-referenced patent application, please 
amend the above-referenced application in the following maimer: 
IN THE CLAIMS : 

Please amend claim 3 as follows: 



3. (Amended) The apparatus of claim 1, wherein at least two packing 
members are provided. 



Please amend claim 5 as follows: 



5. (Amended) The apparatus of claim 1, wherein the deformable portion 
of the packing member is resilient. 



Please amend claim 6 as followsTj 



6. (Amended) The apparatus of claim 1, wherein the frame is generally 
U-shaped. 
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[please amend claim 7 as foUowsTJ 

1 7. (Amended) The apparatus of claim 1, wherein two frames are 

2 provided, one for location towards each end of the elongate members. 



I^lease amend claim 10 as follow^^ 

1 10. (Amended) The apparatus of claim 8, wherein the connecting member 

2 between the two end frames has forklift protector plates to facilitate handling of the 

3 apparatus. 

^Please amend claim 1 1 as followsTI 

1 11. (Amended) The apparatus of claim 1, wherein the packing member is 

2 adapted to be positioned at different heights within the frame. 

^I^^lease amend claim 12 as followsTI 

1 12. (Amended) The apparatus of claim 1, wherein the packing member is 

2 restrained against movement parallel and perpendicular to the length of the 

3 constrained elongate members. 



I Please amend claim 16 as follows^ 

1 16. (Amended) The apparatus of claim 1, wherein the retaining means is 

2 adapted to pull an upper packing member towards the base. 



Please amend claim 18 as follows: 



Page 3 




1 18- (Amended) The apparatus of claim 1, wherein the retaining means 

2 comprises flexible members adapted to be draped over an uppermost packing 

3 member. 






[pie 



I Please amend claim 19 as followsTj 

1 19. (Amended) The apparatus of claim 1, wherein the packing member 

2 comprises a rigid section. 

l|^lease amend claim 21 as followsTj 

1 21. (Amended) The apparatus of claim 19, wherein one or more 

2 deformable elements is fixed to the rigid section. 



fpiease amend claim 26 as follows^ 
26. (Amended) The apparatus of claim 22, wherein the elastomer jacket 
defines angular edges that are adapted to exert increasing compressive resistance to 
elongate member lateral motion with increasing applied vertical force. 



iT^lease amend claim 29 as followsTj 

1 29. (Amended) The method of claim 27, wherein two fi*ames are 

2 provided, one for location towards each end of the elongate members. 
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REMARKS 

Attached hereto is a marked-up version of the changes made to the claims by 
the current amendment. The attached page is captioned "Version with Markings to 
Show Changes Made." 

If the Examiner has any questions relating to the application, Applicant's 
attorney may be reached at (248) 647-6000. 

Respectfully submitted, 



Date: 



|nkle, Reg. No. 27,394 
'M. ^ileyJ Reg. No. 31,561 
Cttorney for^A-pplicant 
Gifford, Krass, Groh, Sprinkle, 
Anderson & Citkowski, P.C. 
280 N. Old Woodward Ave., Suite 400 
Birmingham, MI 48009-5394 
(248) 647-6000 



JMR/gs 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE CLAIMS : 

Claim 3 has been amended as follows: 

3. (Amended) The apparatus of claim 1 [or 2], wherein at least two 
packing members are provided. 

Claim 5 has been amended as follows: 

5. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the deformable portion of the packing member is resilient. 

Claim 6 has been amended as follows: 

6. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the frame is generally U-shaped. 

Claim 7 has been amended as follows: 

7. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein two frames are provided, one for location towards each end of the elongate 
members. 

Claim 10 has been amended as follows: 

10. (Amended) The apparatus of claim 8 [or 9], wherein the connecting 
member between the two end frames has forklift protector plates to facilitate handling 
of the apparatus. 
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Claim 1 1 has been amended as follows: 

11. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the packing member is adapted to be positioned at different heights within 
the frame. 

Claim 12 has been amended as follows: 

12. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the packing member is restrained against movement parallel and 
perpendicular to the length of the constrained elongate members. 

Claim 16 has been amended as follows: 

16. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the retaining means is adapted to pull an upper packing member towards the 
base. 

Claim 18 has been amended as follows: 

18. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the retaining means comprises flexible members adapted to be draped over an 
uppermost packing member. 

Claim 19 has been amended as follows: 

19. (Amended) The apparatus of claim 1 [any of the preceding claims], 
wherein the packing member comprises a rigid section. 
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Claim 21 has been amended as follows: 

21. (Amended) The apparatus of claim 19 [or 20], wherein one or more 
deformable elements is fixed to the rigid section. 

Claim 26 has been amended as follows: 

26. (Amended) The apparatus of claim 22 [any of claims 22 to 25], 
wherein the elastomer jacket defines angular edges that are adapted to exert increasing 
compressive resistance to elongate member lateral motion with increasing applied 
vertical force. 

Claim 29 has been amended as follows: 

29. (Amended) The method of claim 27 [or 28], wherein two fi^ames are 
provided, one for location towards each end of the elongate members. 
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The present invention relates to cargo handling 
apparatus, particularly apparatus for packaging elongate 



handling lengths of drill pipe, and other downhole 
tubulars, such as casing and liner. 

Drilling boreholes by rotary drilling usually involves 
use of a drillstring with a drillbit at the distal end, and 
a motor at the rig end. The drillstring is conventionally 
made up of many drillpipe sections which are connected 
together by threaded box and pin connections. The 
drillpipe sections are typically 9 . 5 - 13,1 metres (31 - 
43 ' ) long, are relatively heavy, and require careful 
handling - 

For storing and transporting drillpipe and other 
tubulars it is known to stack tubular lengths in cuboid 
bundles. The bundles are formed using perhaps four U- 
frames, with spacers being located between the arms of the 
U- frames and having upper and lower faces profiled to 
cooperate with tubular lengths of a particular diameter. 
The U- frames are spaced along the bundle and the bundle is 
lifted by slings or the like coupled to the U- frames. 
Accordingly, the spacers must be selected to suit the 
particular drillpipe dimensions, such that it is necessary 
for drillpipe suppliers and shippers to retain an extensive 
inventory of spacers . 



members . 



The invention has particular application in 
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It is among the objectives of embodiments of the 
present invention to obviate or mitigate this and other 
disadvantages of existing tubular handling systems. 

According to the present invention there is provided 

5 apparatus for packaging elongate members, the apparatus 

comprising: a frame comprising a base and side members; 
at least one packing member engageable with the frame, the 
packing member having a deformable portion for engaging 
elongate members to be handled; and means for retaining 

0 the packing member in contact with the elongate members. 

The invention also relates to a method of packaging 
elongate members. 

The packing member is preferably in the form of a 
cross-member for extending between the frame side members. 

5 Preferably more than one packing member is provided, 

and in preferred embodiments of the invention each elongate 
member (such as length of drillpipe or other tubular) is in 
contact with at least one packing member. It is preferred 
that a packing member overlies and underlies each elongate 

0 member such that, when the elongate members are secured 

within the apparatus, the force applied by the retaining 
means causes the upper and lower packing members to deform 
at respective upper and lower contact areas with the 
elongate member; the elongate members are thus gripped and 

5 retained by relatively large contact areas, produced by the 

deformation of the packing members . 

Due to the def ormability of the packing members the 
invention allows packaging of a range of elongate members 
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diameters or shapes. Members to be transported or stored 
may be placed in the frames with a packing member above and 
beneath each layer of members between the side members . In 
order to. grip the elongate members effectively, each layer 
5 of members should be uniform in diameter or geometry and 

dimensions, but different layers may have different 
diameters or geometries and dimensions. 

Preferably, the deformable portion of the packing 
member is resilient. 

10 The frame may be generally U-shaped, and may be 

provided as a unitary part comprising the base and upright 
sides, or alternatively, the base may be provided as a part 
which is separable from the two side members. 

Preferably, two frames are provided, one for location 

15 towards each end of the elongate members. However, in 

certain applications of the invention a single frame may 
be used for securing one or more elongate members. 

Where two frames are provided, the frames are 
preferably, but not necessarily, joined by at least one 

2 0 connector member. Preferably two connector members are 

provided and with the base members of the frames create a 
generally rectangular base frame. The connecting members 
between the two end frames may optionally have forklift 
protector plates to facilitate handling of the apparatus. 

2 5 The connector members limit the force that packing 

members within each frame must exert on constrained members 
to maintain relative distance between the two frames. 
During lifts, the connector members maintain the frames in' 
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the same relative positions. 



The force necessary to 



in 

ir- IS 



20 



maintain constrained member position is thereby limited to 
resisting rolling or sliding towards or perpendicular to 
the frames. The deformable portion of the packing member, 
which may be formed of an elastomer, may thus be adapted to 
accommodate a greater range of geometries and dimensions 
than practical when lifting forces directly affect the 
force applied between the packing members and constrained 
members . 

The packing members may be positioned at any 
convenient height or spacing within the frames; the 
vertical position may vary depending upon the size of the 
elongate members beneath each packing member. 

Each packing member is preferably restrained against 
movement parallel and perpendicular to constrained member 
length. This may be accomplished by means of channels on 
each side member which the packing members engage by means 
of rigid heads for location in the channels. The heads are 
preferably slidable in the channels. The side members thus 
restrict packing member motion perpendicular to constrained 
member length and the channels restrict packing member 
motion parallel to constrained member length. The channels 
also act to maintain packing member length, limiting cross - 
member bending under forces parallel to constrained member 
length. Of course other packing member restraining 

arrangements may be utilised, including providing channels 
or apertures in the packing member ends to cooperate with 
corresponding profiles or members on or associated with the 
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side members. 

Preferably, the retaining means is adapted to pull 
upper packing members towards the base, thereby providing 
sufficient vertical force to maintain the elongate members 
5 between the packing members in compression. A threaded rod 

may be attached at the base of each frame, and a nut drawn 
down on the rod, above the top packing member. In other 
embodiments, clamping levers or hydraulic or pneumatic rams 
may be utilised. Alternatively flexible members, such as 
.%0 straps, slings or chains may be draped over the uppermost 

packing member, optionally adjacent each side member, and 
mechanically tightened, for example by ratchets. 

- - 1' 

1= The packing member preferably comprises a rigid 

h= section, typically a rigid centre section, which preferably 

=1^,5 provides resistance to motion in three axes: vertical, 

: longitudinal and lateral. To this centre section is 

bonded or otherwise fixed one or more deformable elements, 
preferably an elastomeric jacket. The bonding is 

preferably by thermal bonding of extruded elastomer or 
20 moulded elastomer. The extrusion form or mould may shape 

the elastomer into vertical and lateral profiles across the 
jacket length. These profiles are preferably symmetrically 
opposing with respect to the elastomer lateral and vertical 
centrelines . 

25 The elastomer jacket vertical profiles on either side 

of the centre section are optionally shaped to facilitate 
elastomer vertical and lateral displacement with increasing 
vertical compression. Under sufficient vertical 
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compression, inclined lobes of the top and bottom halves, 
preferably symmetrical with respect to the vertical 
centreline of the centre sections, may move together. 
Greater vertical force increases the displacement of the 
lobes towards each other. 

The elastomer jacket preferably has side lobes and a 
central section, with one or more channels between the 
central section and the side lobes. The channels 

facilitate drainage of fluid from the jacket faces. 

On the elastomer jacket top and bottom lateral 
profiles, vertical force exerted by the constrained 
elongate members deforms the elastomer, the degree of 
deformation increasing with increasing force. This 
deformation exerts pressure against the elongate member, 
where the elastomer is in contact with the member. The 
degree of pressure will vary with, for example, elastomer 
thickness above or below the lateral centreline, and with 
the magnitude of vertical force compressing the elastomer 
against the elongate member. 

The elastomer jacket top and bottom lateral profiles 
in certain embodiments have angular edges that exert 
increasing compressive resistance to elongate member 
lateral motion with increasing applied vertical force . 
Opposing symmetry with respect to the lateral centreline 
achieves increasing compressive resistance to elongate 
member lateral motion in either direction. The elongate 
member is constrained by elastomer-enclosed or coated 
packing members above and below. If the friction co- 
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efficient between the elastomer and the elongate member 
surface is sufficient, increasing compression- resistance 
force is imparted to the constrained member surface, 
preventing motion along longitudinal and lateral axes. 
5 Elongate member accelerative force is typically transferred 

to the centre section. The elongate member, vertically 
constrained above and beneath between packing members, and 
by means of compression-resistance force prevented from 
motion in the two axes, is thereby maintained in position 
.yllO relative to the packing members. 

"Z^! Embodiments of the invention will now be described, by 

way of example only, and with reference to the accompanying 
drawings, in which: 
M Figure 1 is a side view of one end of apparatus 

fylB according to a preferred embodiment of the invention; 

:4 Figure 2 i s a plan view of the Figure 1 apparatus ; 

Figure 3 is an end view of the Figure 1 apparatus; 
Figure 4j^aX and (b) show end and side views of a top 
bar for the Figure 1 apparatus; 
20 Figure 5 shows a schematic end view of a Figure 1 

apparatus loaded with pipe; 

Figure _6^is a detailed view of a corner portion of the 
Figure 2 drawing; 

Figure ^7 is a perspective view of an alternative 
2 5 embodiment of a top member; 

Figure 8 is a perspective view of an elastomeric- 
j acketed crossbar; 

Figure 9 is a section of view on line 9 - 9 of Figure 
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8 ; and 

Figure profile of the Figure 8 crossbar. 

Referring now to the drawings, apparatus for packaging 
and carrying drill pipes and other tubular s comprises a 
generally U-shaped frame {Figure 3) comprising a horizontal 
base member 6 attached to upright side members 2 having C- 
shaped channels 5 secured to their inner faces and oriented 
towards one another. Two frames are connected by members 

1 (only one frame shown in Figures 1 and 2) . The connector 
members 1 include forklift toe protectors 4 to enable the 
apparatus to be lifted more easily by forklift trucks. The 
connector members 1 are bolted at 3 5 to flanges 7 on the 
uprights 2, but may alternatively be connected by welding, 
or by fabricating as a single part, or by any other means 
suitable. At the base of each upright 2, a socket 3 is 
provided for locating a stacking lug 11 of a lower frame to 
allow stacking of loaded frames on top of one another. 

The channels 5 are adapted to receive the head 23h of 
a crossbar 23 (Figures 8 & 9) . The crossbar 23 is formed 
from steel and has a surrounding jacket 22 of elastomeric 
polyurethane or similar material, to create a deformable 
packing member. The heads 23h of the crossbars 23 are 
vertically movable in the channels 5 so that once the heads 

2 3h have been located in respective channels 5, the 
crossbars 23 are free to move vertically (but in no other 
direction) in the frame. 

The profile of the elastomeric jacket may take a 
variety of forms, although the jacket 22 as illustrated in 
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Figure 10 features the preferred profile. The jacket 22 
has radiussed sides, and at least one channel 22c formed in 
its upper and lower surfaces. Each of the upper and lower 
surfaces of the jacket 22 has a pair of opposing lobes 221 
5 upon which are provided grooves 22g, and a central ridge 

22r is located between the two lobes 221, which ridge 22r 
is indented so as to present a concave surface. The jacket 
22 may be moulded around the bar 23, but may also be 

O extruded or formed thereon by any other means suitable. 

S;0 In use, drillpipe lengths 4 0 are loaded onto the 

frames so that they lie on a crossbar 23 compressing and 

7% deforming the elastomeric jacket 22 at areas of contact. 

A layer of pipe lengths is laid across the lowermost 

H crossbar 2 3a (Figure 5) , and a further crossbar 23b is then 

ilJs located, by its heads 23h, in the side channels 5 and slid 

p down to rest on top of the layer of drillpipe lengths 40, 

A further layer of drillpipe lengths is then loaded onto 
the uppermost crossbar 23b and the process is continued 
until the desired number of pipes has been loaded or until 

2 0 the uppermost layer of pipes is approaching the upper ends 

of the channels 5; the uppermost member 23f can slide in 
the channels 5 and so the apparatus may only be partially 
loaded, if desired. A final crossbar 23 f is then laid on 
top of the uppermost layer of drillpipe sections 40, and a 

25 top member or tie down bar 10 (Figure 4) is then placed on 

top of the uppermost crossbar 23f . 

The top member 10 locates into the side channels 5 in 
the same manner as the crossbars 23, and has curved 
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20 



25 



channels 28 in its upper surface 29. A chain 19 (Figure 1) 
fastened to a lug 32 at the base of each upright 2 is 
passed from the lug 3 2 over the top member 10, located in 
the channel 28 and over the arrangement of pipe lengths 4 0 
and crossbars 23, to the opposite side of the upright 2, 
where it is connected to a ratchet tensioning mechanism 17 
secured to a further lug 32' attached to the flange 7 or to 
a connector member 1 (or to any convenient point) . The 
ratchet mechanism 17 is then tightened to exert a force on 
the top member 10 to further press the layers of pipe 
lengths 40 against the elastomeric jackets 22 on the 
crossbars 23. The resulting compression of the elastomeric 
jackets 22 indents the upper and lower surfaces of the 
jackets. The compression also causes the lobes 221 to move 
together toward the central ridge 22r, and any excessive 
force applied merely compresses the jacket 22 further. The 
grooves 22g and sides of the lobes 221 present angular 
faces to the pipe section 40, and restrict axial sliding 
movement of the pipe 40. If desired, the upper surfaces of 
the lobes 221 and ridge 22r may be faced with a high 
friction material so as to further reduce the possibility 
of slippage . 

When the desired tension is . reached on the ratchet 
device 17, the ratchet operating pin is tied off at 18 to 
prevent accidental release of tension, and then the 
packaged pipe and the frame can safely be transported, and 
stacked if necessary. A U-shaped frame is provided at each 
end of the connecting members 1 in the embodiment shown and 
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the operation for loading and securing the pipe sections 4 0 
is the same for each U-shaped frame. 

It will be noted from Figure 5 that the apparatus may 
accommodate pipe lengths of different diameters; the 
elastomeric jackets 22 simply deform to accommodate the 
different pipe forms. such that tubular producers, 
suppliers and shippers are not required to retain an 
inventory of different crossbars to accommodate different 
diameter tubular lengths. Further, the ability to 

accommodate different diameters in a single package allows 
for more efficient storage and transport of small batches 
of tubular lengths. 

It will be recognised by those of skill in the art 
that the abovedescribed embodiments are merely exemplary of 
the present invention and that various modifications and 
improvements may be made thereto without departing from the 
scope of the present invention. 
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CLAIMS 



1. Apparatus for packaging elongate members, the 
apparatus comprising: a frame comprising a base and side 
members; at least one packing member engageable with the 
frame, the packing member having a deformable portion for 
engaging elongate members to be handled; and means for 
retaining the packing member in contact with the elongate 
members . 

2. The apparatus of claim 1, wherein the packing member 
comprises a cross -member for extending between the frame 
side members . 



The apparat 
packing members 



:us of claim 1 or 2 , wherein at least two 
are provided. 



4. The apparatus of claim 3, wherein, in use, a packing 
member overlies and underlies each elongate member. 



The apparatL 
he deformable pdrt 



s of any of the preceding claims, wherein 
ion of the packing member is resilient. 



6 . The apparatu 
the frame is gene 



s of any of the preceding claims, wherein 
rally U-shaped. 



7. The apparatuis of any of the preceding claims, wherein 
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two frames are provided, one for location towards each end 



of the elongate' 



members . 



8. The apparatus of claim 7, wherein the frames are 
joined by at least one rigid connector member. 



9. The apparatus of claim 8, wherein two connector 
members are provided and with the base members of the 
frames create a generally rectangular base frame, 

10. The apparatus of claim 8 or 9 , wherein the connecting 
/ 

member between/ the two end frames has forklift protector 
plates to facilitate handling of the apparatus. 



11. The appykratus of any of the preceding claims, wherein 
the packing /member is adapted to be positioned at different 
heights witthin the frame. 



12, The apparatus of any of the preceding claims, wherein 
the packing member is restrained against movement parallel 
and perpendicular to the length of the constrained elongate 
members*. 



13. The apparatus of claim 12, wherein the packing member 
ends engage profiles on the side members. 



14. The apparatus of claim 13, wherein the packing member 
ends define rigid heads for location in channels defined by 
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15. The apparatus of claim 14, wherein the heads are 
slidable in the channels. 



QS^ . The appara^tus of any of the preceding claims, wherein 
the retaining means is adapted to pull an upper packing- 
member towards the base. 



17, The apparatus of claim 16, wherein the retaining means 
comprises a mechanical tightening arrangement. 



ID 



i^^^Ab . The apparatus of any of the preceding claims, wherein 
tjhe retaining means comprises flexible members adapted to 
be draped over an uppermost packing member. 



19. The apparatus of any of the preceding claims, wherein 
the packing member comprises a rigid section. 




20. The apparatus of claim 19, wherein the packing member- 
comprises a rigid centre section. 



1 . The apparatus ^ 
ef ormable elements 



of claim 19 or 20, wherein one or more 
is fixed to the rigid section. 



22. The apparatus of claim 21, wherein the deformable 
element is in the form of an elastomeric jacket. 
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23. The apparatus of claim 22, wherein the elastomer 
jacket defines vertical profiles on either side of the 
rigid section shaped to facilitate elastomer displacement 
with increasing vertical compression. 

24. The apparatus of claim 23, wherein the elastomer 
jacket defines displaceable lobes, upper and lower lobes on 
each side of the jacket being relatively vertically 
movable . 

25. The apparatus of claim 24, wherein the elastomer 
jacket defines side lobes and a central section, with one 
or more channels between the central section and the side 
lobes . 

^-2^. The appaiatus of any of claims 22 to 25, wherein the 
elastomer jacket defines angular edges that are adapted to 
exert increasing compressive resistance to elongate member 
lateral motior with increasing applied vertical force. 

27. A method of packaging elongate members, the method 
comprising : 

providing a frame comprising a base and side members; 
providing at least one packing member having a 
deformable portions- 
locating the packing member in the frame; 
locating elongate members in the frame; and 
securing the packing member with the deformable 
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portion in contact with the elongate members. 

28. The method of claim 27, further comprising providing 
more than one packing member and locating the packing 
members and elongate members in the frame such that a 
packing member overlies and underlies each elongate member. 

^29. The /method of claim 27 or 28, wherein two frames are 
provided/ one for location towards each end of the elongate 
members L 
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